2
1989; Dowsett and Poore, 1990; Dowsett, 1990, Dowsett et al., 1996; 1999) .
The successful application of the transfer function technique, or any other method of paleontological reconstruction, depends upon two primary factors: (1) the assumption that ecological tolerances of indicator taxa do not change over time and (2) the existence of a taxonomically stable and well-dated calibration data set. The first factor must be assumed in any reconstruction and extends to isotopic and chemical proxy methods, as well as paleontologically based techniques (Dowsett and Robinson, 1998) . The second factor, the modern calibration data set, is more problematic. When reconstructing mid Pliocene SST, Dowsett and Poore (1990) were able to use a calibration data set whose samples represented conditions during the last 30 ky. The middle Pliocene temperature signal was large with respect to late Pleistocene variability.
In fact, the paleotemperature equations worked remarkably well on North Atlantic last glacial maximum (LGM) and last interglacial maximum (LIM) data sets (Dowsett, 1991) .
When reconstructing Holocene SST exhibiting millenial and sub-millenial scale variability, the calibration data set must be isochronous. Dowsett et al. (2002) showed that in general, the last 1500 years of faunal variability in the Gulf of Mexico region is relatively constant. Our goal is to develop and document a factor analytic planktic foraminifer transfer function capable of reconstructing Holocene temperature changes in the Gulf of Mexico. We have selected a suite of accelerator mass spectrometer (AMS) 1 4 C dated core-top samples (Dowsett et al., 2003) and factor analyzed the associated faunal assemblages. A set of equations were developed (transfer function GOM2) that relate modern physical oceanography to the faunal data. In this paper we outline the development of GOM2 and use it to delineate a record of surface temperature from piston cores in the northern and western Gulf of Mexico.
MODERN CORE-TOP DATA FROM THE GULF OF MEXICO
Core-top samples included in this report ( Figure 1 ) were originally retrieved during Gulf of Mexico cruises of the RV Vema, RV Robert Conrad, RV Trident, RV Gyre, RV Knorr, and RV Marion-Dufresne between 1950 and 2002 . Dowsett et al. (2003 did a preliminary culling of nearly 200 core-top samples with goals of (1) simplifying taxonomic differences between samples identified by various workers (Brunner and Cooley, 1976; Brunner, 1982) and (2) 4 is a Calypso square core. Because core-top material is limited, Dowsett et al. (2003) often obtained dates from two samples near the core-top and then extrapolated to obtain a core-top age. In some cases, dates are directly from the highest sample in the core. In one instance (RC10-263), the above methodology was employed on piston core samples, but the fauna was derived from the trigger-weight core-top. The other two trigger-weight samples (RC10-268 and TR126-23) were dated directly. All samples have calendar year dates ≤ 1500 years BP (Figure 2 ). Additional information on faunal and radiocarbon sample processing techniques can be found in Dowsett and Poore (2001) and Dowsett et al. (2003) . February and August SST were determined for each site using the Reynolds and Smith (1995) adjusted optimum SST data set. These SST values are given in Appendix A. For each faunal sample, we tallied the number of individual planktic foraminifers in each of 30 counting categories according to the taxonomic concepts of Parker (1962 Parker ( , 1967 , Blow (1969) , Kipp (1976) , and Kennett and Srinivasan (1983) . Those categories with a maximum of one individual in 2 or less samples were deleted from the data set.
The resulting 24 categories are given in Table 1 . (Imbrie and Kipp, 1971) . The
Globorotalia menardii (Parker, Jones, and Brady) complex includes specimens of Gl.
menardii, Globorotalia tumida (Brady) s.l., and Globorotalia ungulata Bermudez.
FACTOR ANALYSIS
The 24 taxonomic categories were normalized in each of the 22 samples to give each sample equal weight. Q-mode factor analysis was used to reduce the 24 original taxonomic categories to 5 varimax factors (assemblages). Modern assemblages can then be expressed as proportions of assemblages. The contributions of each of the factors to each of the modern samples, as well as sample communalities, are given in the factor loading matrix (Table 2) . categories to each factor are presented in the factor score matrix (Table 3) . Insight into the interpretation of factor 1 (F1) can be gained by looking at the factor loadings (Table 2 ). Most samples have fairly consistent loadings on F1 except for sample 4 (=RC10-262) located furthest east, in the path of the Loop Current, which has a low loading. This is the only site that monitors the full effect of the advection of
Carribean water into the Gulf of Mexico. Caribbean surface water transports
Globigerinoides sacculifer into the Gulf of Mexico, and the planktic assemblage from RC10-262 contains nearly 39% Globigerinoides sacculifer. We interpret FI to represent normal warm GOM conditions. Table 3 shows that Globigerinoides ruber, Globigerinita glutinata, and Globigerina bulloides all make significant contributions to this assemblage. 
DERIVATION OF TRANSFER FUNCTION GOM2
Transfer functions are sets of equations which relate physical oceanographic parameters to faunal data. Transfer function F13 (Kipp, 1976 ) contained 16 equations estimating temperature and salinity at the sea-surface and 100m depth. Transfer function GSF18 (Dowsett and Poore, 1990; Dowsett, 1991) was a set of two equations that related 5 varimax assemblages derived from a revised and simplified North
Atlantic modern core-top data to winter and summer SST. Brunner (1979) The statistics of GOM2 are given in Table 4 . The multiple correlation coefficients for February and August SST are .95 and .87 respectively. Analysis of the residuals (measured as observed SST minus estimated SST) shows that they are generally randomly distributed with respect to observed temperature ( Figure 5 ). The standard
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error of estimate for February temperatures (1.76 °C) is higher and for summer temperatures (0.06 °C) is lower than the standard errors associated with GSF18 or F13 (Dowsett, 1991) . The small range of August SST in the calibration data set makes GOM2 unreliable for down-core August SST reconstruction. 
PISTON CORES RC12-10 AND GYRE97-6PC20
Faunal assemblages from two piston cores in the northern and westen Gulf of
Mexico were selected to test GOM2 (Figure 1 ). Faunal data from both cores are found in Appendix B. Stable isotope data from RC12-10 are in Appendix C. Sampling, processing, and dating of these sequences are discussed in Poore et al. (in press ).
Overall, the application of GOM2 to both cores was succesful (Table 5) .
Tranformation of the faunal data into factors determined from the core-top factor analysis (B ct ) was accomplished by post-multiplication of the row normalized percent faunal data (U) by the factor description matrix (F). The coefficients from the regression analysis (Table 4) were then applied to the estimated factors to produce SST estimates for both February and August for each core (Appendix C.) Communality estimates suggest that the core-top factor model does an adequate job of accounting for the variability found in the down-core assemblages. Table 5 . Transfer function GOM2 performance 
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DISCUSSION
Development of GOM2 went through a number of phases with various core-top sample groupings and taxonomic schemes. All previous attempts at creating a transfer function for the Gulf of Mexico involved using core-top data that was not well dated.
Inclusion of these data in the factor analysis led to greater faunal variability at any one geographic location (due to mixing of Holocene and glacial age faunas). Greater coretop variability led to a noiser factor solution and less than desirable correlation of those factors to modern oceanographic data. However, these experimental solutions were robust in that they could account for down-core variability. Thus, SST estimates were obtained that appeared realistic yet were not accurate.
GOM2 has a better correlation coefficient than the earlier attempts. However, the regression is very sensitive to small faunal changes outside the variability encountered in the core-top calibration data. Further work needs to be done to make GOM2 more robust.
CONCLUSION
This preliminary analysis of equation GOM2 is encouraging. The single biggest strength of GOM2 is that the calibration data have been dated using AMS 1 4 C, thereby removing a major pitfall associated with previous planktic foraminifer transfer functions. The number of samples in the calibration data set is small and should be increased. Inclusion of well dated samples from outside the Gulf of Mexico should increase the performance of GOM2. The low variability in inter-anual summer temperatures makes GOM2 highly sensitive and not useful for estimating August SST.
Using the transfer function as a semiquantitative indicator of warming and cooling is more appropriate. Further analysis of the assemblages that lead to low communality estimates should provide insight into creating a more robust method for estimating
Gulf of Mexico SST.
